Input impedance of the respiratory system is measured by forced oscillation technique (FOT). Multiple prior studies have attempted to match the electromechanical models of the respiratory system to impedance data. Since the mechanical behavior of airways and the respiratory system as a whole are similar to an electrical circuit in a combination of series and parallel formats some theories were introduced according to this issue. It should be noted that, the number of elements used in these models might be less than those required due to the complexity of the pulmonary-chest wall anatomy. Various respiratory models have been proposed based on this idea in order to demonstrate and assess the different parts of respiratory system related to children and adults data. With regard to our knowledge, some of famous respiratory models in related to obstructive, restrictive diseases and also Acute Respiratory Distress Syndrome (ARDS) are reviewed in this article.
INTRODUCTION
The evaluation of respiratory system with regards to electrical analogue (1) can resolve many problems in behavior of lungs and chest (2) that presented by Otis et al. (3) and others (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) . Many authors assessed the resistive, inertial and elastic characteristics of respiratory system comparable to RLC electrical model (series format of resistance-inductance-capacitance) or to a resistance-massspring mechanical system (4-7). It should be noted that there are many designs for investigating characteristics of physical systems (15) . Previous studies have shown that using sinusoidal signals to the respiratory system, to calculate the impedance of the respiratory system. They utilized forced sinusoidal pressure oscillation to evaluate induced flow at the adult patients' mouth. The magnitude and phase angle of impedance of respiratory system were assessed at various frequencies (3-10 Hz) in relation to those of induced pressure and flow oscillation (5) . It was shown that the respiratory system behaves in a similar way to a second-order system, such that at low frequencies the phase angle was negative because of the elasticity and compliance of the respiratory system, and at higher frequencies the phase angle reach to positive values due to the inertial characteristics of respiratory system (5).
Forced oscillation technique could be a useful method for evaluation of lung function in infants (17) and could be used in intubated patients as well (18, 19 done with adult equipment and are difficult to perform due to technical problems such as application of the test signal, apparatus dead space, and assessment of low frequencies due to high respiratory rates (17) . Therefore a computer simulation of the input impedance is recommended in order to better interpret respiratory impedance measurements in newborns using various lung models (17) . It is clear that oscillations can be generated by pumps or loudspeakers (5, 20, 21) . The respiratory impedance could be calculated by measuring the ratio of Fourier-transformed air pressure and the rate of air flow signal at the entrance of the respiratory system (17) . It should be noted that signal patterns other than sinusoidal oscillations are also utilized to measure respiratory impedance. Evaluation of lung mechanics using pulse mode was expressed by Muller and Vogel (22) Since the mechanical behavior of respiratory system is analogous to an electrical circuit, respiratory impedance (including real and imaginary part) can be interpreted with electrical models which are comparable to the resistances, compliances, and inertances inherent to the respiratory system (5, 24, 25) . Proper computational processing was applied in order to estimate respiratory model component for better detection, diagnosis, and treatment of various diseases/pathologies (26) . Some studies have been accomplished in line with this issue (24, 27, 28) (25) . The patients had no signs of airway obstruction. In patients with total lung capacity (TLC) less than 80% of expected, total respiratory reactance was diminished especially at low frequencies.
However, the variation in total respiratory resistance was small. It was notable that there were no variations in total respiratory resistance or reactance in patients with TLC > 80% of expected value (25) .
In the following, we briefly review the Otis et al. (3) approach for evaluation of mechanical lung behavior, and then the famous respiratory modeling related to adult and children data with regard to obstructive and restrictive diseases as well as acute respiratory distress syndrome (ARDS).
OTIS APPROACH TO LUNG FUNCTION
Rohrer showed that volume-elastic and flow-resistive properties of lungs can be evaluated by dividing lung 
RESPIRATORY IMPEDANCE MODELING
Below famous respiratory models related to obstructive and restrictive diseases, as well as ARDS are reviewed:
1-RC Model
In Where ω is the angular frequency in radians/second.
The RC model is recommend for tidal breathing measurements, but is not proper for breathing at higher respiratory rates (17).
2-RIC Model
In 
6-Viscoelastic Model
In the viscoelastic model the human respiratory system is modeled based on overall airway resistance (Raw), static compliance (Cs), and viscoelastic tissue resistance and compliance (Rve, Cve) (Figure 2f ) (28) . Impedance is calculated according to equation 13 (27) : 
